Downregulation of angiogenic factors and their downstream target molecules affects the deterioration of erectile function in a rat model of hypercholesterolemia.
To evaluate how the expression of angiogenic factors and their downstream target molecules, which are potentially involved in penile homeostasis, is related to erectile dysfunction in a rat model of hypercholesterolemia. Fifty-six 2-month-old male Sprague-Dawley rats were included in this study. The control animals (n = 28) were fed a normal diet, and the experimental animals (n = 28) were fed a diet containing 4% cholesterol and 1% cholic acid for 3 months. Erectile function was evaluated by cavernous nerve electrical stimulation, and cavernous tissue was harvested for histologic examination (n = 12, respectively). Cavernous tissue specimens from the remaining rats were used for reverse transcriptase-polymerase chain reaction (RT-PCR), Western blot, or cyclic guanosine monophosphate (cGMP) measurement. The ratio of maximal intracavernous pressure to mean arterial pressure was significantly lower in the hypercholesterolemic rats than in the controls (P <0.01). Analysis by RT-PCR and Western blot showed significantly lower gene expression of vascular endothelial growth factor (VEGF), angiopoietin-1, and angiopoietin-2 and significantly lower protein expression of VEGF, angiopoietin-1, angiopoietin-2, the ratio of phospho-Akt to Akt, and phospho-endothelial nitric oxide synthase (eNOS) to eNOS in hypercholesterolemic rats than in controls. Cavernous tissue cGMP concentrations and endothelial area were also significantly lower in hypercholesterolemic rats than in controls (P <0.01). Downregulation of the expression of the angiogenic factors and their downstream signal molecules, and decreased endothelial content in the corpus cavernosum of hypercholesterolemic rats might play important roles in the deterioration of erectile function.